The association between alcoholism and field-dependent perceptual performance has been established in several studies (Bailey, Hustmeyer, & Kristofferson, 1961; Karp, Poster, & Goodman, 1963; Witkin, Karp, & Goodenough, 19S9) . Using a special series of perceptual tests, these studies have shown that the performance of alcoholics is strongly dominated by the organization of the prevailing field; that is, their perception is extremely field dependent. This relationship has been interpreted in two ways: (a) prolonged ingestion of alcohol results in the development of a high level of perceptual field dependence; that is, perceptual field dependence is a consequence of drinking, and (b) field dependence, which has been shown to be associated with a whole constellation of personality characteristics (Witkin, Dyk, Faterson, Goodenough, & Karp, 1962 ; Witkin, Lewis, Hertzman, Machover, Meissner, & Wapner, 1954) , is a state which is present prior to the development of alcoholism, and may contribute to the development of that condition.
Investigators who favor the latter interpretation have recently reported on a series of studies of stability of perceptual field dependence during the alcoholic cycle, which were undertaken to provide evidence about the study was supported by a grant from the Alcoholism and Drug Addiction Research Foundation of Ontario. plausibility of the "predisposing" versus the "consequence" hypothesis.
In the first study of this series (Karp, Witkin, & Goodenough, 1965) , the effects of acute intoxication of male alcoholic 5s on three tests of field dependence were investigated: (a) the rod-and-frame test (RFT), (b) the body-adjustment test (BAT), and (c) the embedded-figures test (EFT). For two of the tests, the RFT and the BAT, there was found to be no significant effect of alcohol on performance. For the EFT, time required to locate a simple figure in the complex design was significantly increased under the influence of alcohol, or, that is, level of field dependence was significantly increased. The authors point out that, unlike the other two tests, the EFT is a speed test in which lapses of concentration or interest result in a more-field-dependent score. They attribute this change to these factors rather than to a change in perception as such.
In the second study, Karp and Konstadt (1965) compared performance of groups of alcoholics differing markedly in length of alcoholic history, in an attempt to determine the effect of length of heavy drinking on field dependence. Length of drinking was found not to affect performance on three tests of field dependence: the BAT, RFT, and EFT. It was noted, however, that field dependence increased with age, and was greater among alcoholics than matched controls at any age.
In the third study of the series, Karp, Witkin, and Goodenough (1966) examined the effect of cessation of drinking upon field dependence. Again using the RFT, BAT, and EFT as tests of dependence, currently drinking alcoholics were compared with alcoholics who had maintained sobriety for a minimum of IS mo. The drinking and abstaining alcoholics were found not to differ significantly in extent of field dependence.
The results of these studies, together with evidence from studies with nonalcoholic 5s which show measures of field dependence to be highly stable over time (Witkin et al., 1962) and with changes in psychological state induced by various kinds of drugs (Witkin et al., 1962) , led Karp et al. (1966) to conclude that:
This evidence of stability of field dependence over various phases of the alcoholismic cycle makes less likely the hypothesis that field dependence is a consequence of alcoholism and to that extent makes the alternative hypothesis of predisposition more plausible. A long-range prediction study in which level of field dependence, determined during early adolescence, is evaluated as a predictor of later alcoholism, thereby becomes more reasonable [p. 584] .
Consistent with the interpretation that a high level of field dependence is a consequence of alcoholism is a study by Bailey, Hustmeyer, and Kristofferson (1961) . Using RFT performance as a measure of level of field dependence, the following groups were compared in Experiment I: (a) hospitalized patients with chronic brain syndromes with psychotic reaction associated with alcoholism, (b) members of Alcoholics Anonymous who had abstained for a minimum period of 1 yr., (c) a group of college student controls, and (d) a group of older controls who were volunteers from the community. The control groups were found not to differ from each other. Both the AA group and the hospitalized alcoholic group were found to be significantly more field dependent than the combined control groups. The hospitalized alcoholics showed greater, but not significantly greater, dependence than the AA group. Three additional groups were run in Experiment II: (a) hospitalized patients with diffuse brain damage without a history of alcoholism, (b) hospitalized patients diagnosed as psychopathic personality with alcoholism, and (c) hospitalized patients diagnosed as paranoid schizophrenics without a history of alcoholism. Braindamaged patients were found to have a significantly higher level of dependence than the controls, indicating that brain damage without alcoholism is associated with perceptual dependence. The performance of the psychopathic alcoholics was very similar to that of the AA group, and neither of these groups showed a level of field dependence as extreme as the brain-damaged men. The idea that an increase in dependence might be the result of prolonged hospitalization or psychopathology was not supported since the paranoid schizophrenic group did not differ from the control group. Bailey et al. (1961) interpreted the results of this study as suggesting that ". . . alcoholism is associated with dependence not because alcoholics are dependent perceivers prior to becoming alcoholics but, rather, that dependence may be the result of an organic impairment produced by drinking [p. 392] ."
While most attempts to bring about a change in level of field dependence through the use of various direct experimental means have failed, not all have. Of particular interest is a study by Jacobson (1966) who tried to determine whether brief sensory deprivation would act to decrease perceptual field dependence. Using college students as 5s, the experimental group was given the RFT, followed by 1 hr. of sensory deprivation, and then a repeated test. There was a significant decrease (p < .01) in errors (absolute degrees deviation from the true vertical) on the posttest.. For the control group, 1 hr. of controlled activity was inserted between the pretest and posttest RFTs. There was no significant change in performance from the first to the second RFT testing. The difference between the experimental and control groups' mean error reduction was significant at p < .05. In the same paper, Jacobson (1966) reported on a preliminary study using alcoholic 5s. Fifteen male alcoholics underwent 1 hr. of modified sensory deprivation following a pretest RFT. A matched control group was allowed an hour of normal activity following the pretest. On posttest measures the experimental group showed a significant (p < .01) reduction in RFT errors, while the controls showed a nonsignificant change. The difference between the two groups' change was significant at p < .05.
The present study investigated the stability of field dependence, as determined from RFT performance, when alcohol was ingested by nonalcoholic Ss, and was also concerned with the question of whether Ss classified as high and low in level of field dependence on the basis of performance prior to ingestion of alcohol are differentially affected by alcohol. Witkin et al. (1962) have reviewed a number of studies in which unsuccessful attempts were made to alter level of field dependence (mainly based on RFT scores) through the use of such drugs as barbiturates, amphetamines, tranquilizers, and antidepressants. While no relationship has been reported between prolonged use of any of the abovementioned drugs and level of field dependence, it is known that prolonged and heavy ingestion of alcohol is associated with a high level of field dependence, and thus it seems possible that alcohol might have an effect even though other drugs do not.
The "consequence" hypothesis remains tenable, if it can be shown that for nonalcoholic 5s an increase in field dependence follows ingestion of alcohol, and, further, that this increase is maintained in the sober as well as in the inebriated state by the time the individual can be designated as an alcoholic. This study dealt with the first requirement of the "consequence" hypothesis.
METHOD Subjects
The 5 group was composed of 48 volunteer male McMaster University students, 21 or more yr. old. All 5s had had some drinking experience and none were chronic heavy drinkers. They were paid for participating in the experiment. The Ss were asked not to consume any alcohol for a 24-hr, period preceding their appointment, and to fast for the 9 hr. immediately before the testing period, which began at approximately 9:00 A.M.
Test and Apparatus
The rod-and-frame test (RFT) is conducted in a totally darkened room. The S, sitting upright or tilted, can see only a luminous rod surrounded by a luminous frame. The rod and frame are in tilted positions. The 5 must adjust the rod to a position he perceives as upright while the frame remains tilted. The S's score is the total, for the 24 trials comprising the test, of the absolute degrees of deviation of the rod from the true vertical. Larger scores reflect greater field dependence.
The physical aspects of the experimental situation, the instructions to 5s, the order of administration of the test trials, and the testing procedure, were in all essential respects like those described by Witkin (1948) . A commercially produced rod-andframe apparatus (Polymetric Company, Model V-1260) was modified to allow for remote control by 5 of the movement of the rod in three degree steps.
Blood alcohol levels were measured using a Breathalyzer, Model 900, Stephenson Corporation.
All 5s were tested individually by tie same E. An equal number of 5s were randomly assigned to the experimental (Alcohol) and the control (No Alcohol) groups. The 5 was given a pretest RFT. Immediately after the completion of the pretest, 5 was instructed on the use of the Breathalyzer, and a breath sample was taken and analyzed to rule out the possibility of the presence of alcohol in the blood before administration of the drink. The 5 was then asked to leave the room while his drink was being prepared. The bottle labeled "absolute alcohol" was left in plain view when 5 returned. No information was given 5 about the quantity of alcohol administered and he was not allowed to see the subsequent Breathalyzer readings. The 24 5s assigned to the experimental group were given a drink consisting of 1 cc of absolute alcohol per kg. of body weight, mixed with 3 cc of grapefruit and orange juice per kg. of body weight. For the control group the drink consisted of 3 cc of grapefruit and orange juice per kg. of body weight, and the rim of the glass was rubbed with alcohol.
2 One hour after initiation of drinking, 5 was again given the RFT. Blood alcohol level readings were taken immediately before and after the second RFT administration. The average blood alcohol level obtained from these two measures for the Alcohol group was .08, and varied from .062 to .097 among 5s. For the No Alcohol group, Breathalyzer readings of .00 blood alcohol were always obtained from every 5.
RESULTS
The Alcohol and No Alcohol groups were compared on pretest RFT performance and were found not to differ significantly in means (t = .30, p > .10) or variances (F = 1.06, p > .10) of total degrees deviation from the vertical. The Alcohol group had a mean of 234.75° deviation and an SD of 98.S1; for the No Alcohol group these values were 243.42 and 95.59°, respectively.
On posttest measures, the Alcohol group showed a mean increase in total degrees deviation from the vertical of 45.13°, which was significantly different from pretest performance at p < .01 (t = 3.43). The No Alcohol group showed a mean reduction of 4.83°, a nonsignificant change (t = .39, p > .70). The difference between the two groups' change scores was significant at p < .01 (t = 2.79). The SDs on the posttest were only slightly larger than on the pretest, the increase being 11.6° for the No Alcohol group, and 11.7° for the Alcohol group. The interaction between level of field dependence on the pretest and degree of change on the posttest following ingestion of alcohol was found not to be significant (F=.0153). A high degree of correlation was found between pretest and posttest performance. For the Alcohol group, r = .82; for the No Alcohol group, r = .84.
DISCUSSION AND CONCLUSIONS
The significant difference in RFT change scores when the Alcohol and No Alcohol groups were compared; the significant increase in total degrees deviation by the Alcohol group on the RFT posttest; and the finding that the No Alcohol group showed no significant change in RFT performance on the posttest, lead to the conclusion that, for nonalcoholic Ss, ingestion of a moderate amount of alcohol results in significantly increasing field-dependent performance. Further, the lack of a significant interaction between pretest level of field dependence and change scores for the Alcohol group suggests that the increase in field dependence following alcohol ingestion does not differentially affect 5s classified prior to the administration of alcohol as high and low in field dependence.
The results of this study make the "consequence" hypothesis a more feasible interpretation of the known relationship between alcoholism and field dependence than previous research has indicated, in that they demonstrate one crucial step required by the "consequence" hypothesis to show the development of this relationship.
Nor do the results of the Karp et al. ( , 1966 and Karp and Konstadt (1965) studies with alcoholics seem incompatible with the "consequence" hypothesis. Assuming that the high level of dependence found in alcoholics is a consequence of alcoholism, it seems not unreasonable that the effects of prolonged ingestion of alcohol become stabilized over a period of time, and that the level of field dependence would be both high and invariant by the time an individual can be classified as an alcoholic whether alcohol was or was not ingested prior to measurement and whether S was an active alcoholic or one who had maintained sobriety for some period of time.
On the other hand, the present study shows that field dependence is unstable in the sense that it can be changed by alcohol. This does not rule out the possibility that a high level of field dependence predisposes one to alcoholism. This study suggests that if persons with various levels of field dependence prior to drinking were to become alcoholics, they would attain a high level of field dependence as a consequence of alcoholism. However, it may be that only, or mainly, individuals with a high prealcoholic level of field dependence and the personality characteristics associated with it become alcoholic.
These differing interpretations of the present experiment and those reported previously can only remain speculative until a definitive longitudinal study is carried out.
